A code for calculating ultrasonic fields has been developed by revising the thermal-hydraulics-structures code STEALTH. 1 ,2 This code may be used in a wide variety of situations in which a detailed knowledge of a propagating wave field is required. This paper describes the preliminary results of the code applied to a realistic experimental situation.
The configuration is sketched in Fig. 1 . A flat transducer in water, modeled by a moving piston, sends out a longitudinal wave pulse which intersects a steel block at an angle of 19.6° from the vertical. The transmitted wave is expected to be a shear wave at 45° which interacts with a simulated crack in the steel block.
Figures 2 and 3 show the velocity vectors in a region just below the crack (shown in Fig. 1 ) at 13.0 and 14.0 ~s. The shearwave pulse is clearly seen in the figures. The amplitude, wavelength, and speed of this wave agree with theoretical calculations for this problem.
The gray scale plots (Fig. 4) show the pressure variation in the region of the grid around the simulated crack. Negative values of pressure are indicated by dark regions on the plot and positive values are indicated by light regions. Note that the shear wave does not show in these pressure plots since the pressure of a shear wave is zero.
In the first seven plots, two weak longitudinal waves created by the curved edges of the transducer field enter the steel and interact with the crack. At 14.0 ~s the shear wave is arriving at the crack tip. A mode-converted, scattered longitudinal wave appears The transducer is modeled by a forced boundary at the lower left. This produces a longitudinal wave in the wave medium which mode converts to a shear wave at the water/steel interface.
at the tip and a reflected longitudinal wave travels nearly parallel to the crack surface.
Further analysis needs to be done on this problem in order to compare the STEALTH results with those obtained by various analytic formulations and with experiment. However, the code has correctly calculated the mode conversion at the water-steel interface and has been previously shown to correctly predict transducer fields. 3
